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Short root anomaly (SRA) is a developmental anomaly in which the affected teeth present morphologically normal crowns and
short, round roots. The exact cause of SRA is unknown. A case of an 11-year-old female patient with SRA is described. The
patient presented short, round roots of all permanent teeth but first molars. Maxillary lateral incisors presented severe root
resorption and mobility. Treatment plan included preservation of the maxillary lateral incisors by splinting them to their
adjacent teeth using a stainless steel coaxial wire. A custom mouthguard for dental trauma protection was also constructed
using a computer-aided design - computer-aided manufacturing (CAD-CAM) system in order to fabricate 3D-printed dental
casts. At 2-year follow-up, the mobility of maxillary lateral incisors decreased, and the patient’s dentition remained stable.
Considerations regarding differential diagnosis, orthodontic management, and treatment options after an eventual loss of teeth

are thoroughly discussed.

1. Introduction

Short root anomaly (SRA) is a developmental disorder charac-
terized by permanent teeth with short and blunt roots with
closed apices. The affected teeth present a root-to-crown
(R:C) ratio of 1:1 or less [1]. Permanent central maxillary
incisors are almost always affected [1-3], followed by maxillary
premolars, maxillary lateral incisors, and mandibular premo-
lars; canines and molars are the least commonly affected teeth
[2-4]. SRA teeth are affected bilaterally [1, 4], usually affecting
2-4 pairs of teeth [2]. However, there are rare cases of general-
ized SRA with multiple teeth affected [4]. The crowns of the
affected teeth present normal morphology [2, 4]. Despite the
short roots, pulp chambers, root canals, and supporting peri-
odontal tissues appear radiographically normal [1, 2, 4]; how-
ever, in some cases, the affected molars may present
taurodontism [2, 3]. Clinically, these teeth and periodontal tis-
sues are normal; thus, the condition is often under-diagnosed;
it may be diagnosed upon routine radiographic examination or
due to tooth mobility [4]. The term hereditary idiopathic root
malformation for non-syndromic short roots has also been
proposed to describe the condition [4].

Prevalence of SRA varies among the different study pop-
ulations. Jakobsson and Lind reported that SRA affecting
maxillary central incisors was encountered in 2.4% of Swed-
ish children aged 11 years or older [5]. On the other hand,
Ando et al. [6] found that 10% of Japanese schoolchildren
aged 5-14 years old presented SRA affecting maxillary cen-
tral incisors. A study on healthy Finnish young adults found
a prevalence of SRA of 1.3% [3]. Cutrera et al. [7] reported a
prevalence of almost 10% in a sample of 232 patients evalu-
ated for orthodontic treatment; however, the majority of
these patients were of Hispanic origin. Moreover, several
studies agree that SRA is almost three times more common
in females (1:2.5-1:3.6) [1, 5, 7].

The aim of this study is to report a case of generalized
SRA and the management of tooth mobility noticed.

2. Case Presentation

An 11-year-and-9-month-old female was referred to our
clinic by her orthodontist due to the generalized appearance
of short roots in the orthopantomography (OPG).
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Patient’s medical history was unremarkable; she was
born full-term by natural delivery, after an uneventful preg-
nancy. Parents mentioned recurrent ear infections. Her
height and weight were within normal limits for her age,
and her blood tests presented no irregular findings. All pri-
mary teeth had exfoliated uneventfully, within physiological
age intervals, and she had never undergone orthodontic
treatment. The patient mentioned a mild dental trauma
(probably concussion) at the central maxillary incisors two
years earlier, which was not evaluated by a dentist at the
time.

At extraoral clinical examination, the patient presented
no abnormalities. Upon intraoral clinical examination, per-
manent incisors, canines, premolars, and first permanent
molars were present, and second permanent molars were
almost fully erupted. Crowns of all teeth were of physiolog-
ical size, color, and shape. Oral hygiene of the patient was
poor, and the patient presented mild gingivitis. From an
orthodontic point of view, she presented an Angle class I
molar relationship; the overjet was 2mm and overbite
3mm. Mobility of the teeth was evaluated using Miller’s
classification [8]. Mandibular central incisors presented
grade I mobility due to their very short roots, and maxillary
lateral incisors presented grade II mobility, due to almost
complete root resorption. All maxillary incisors were sensi-
tive to percussion. All upper incisors were sensitive to cold
and electrical pulp vitality testing. All lower incisors
responded positively to both tests.

Initial radiographic evaluation included the OPG and
periapical X-rays of the incisors (Figures 1(a), 1(b), 1(c),
and 1(d)). All teeth except for the first molars presented
abnormally short roots with round apices. The mandibular
first premolars had also short roots, yet their root to crown
ratio was bigger than 1:1. The maxillary lateral incisors,
however, presented advanced root resorption, with almost
no remaining root, and apical radiolucency. Despite their
short roots, all other teeth presented normal pulp chambers
and root canals. Except for the two maxillary lateral incisors,
all teeth presented a physiological lamina dura; no alveolar
bone abnormalities were noticed either. Family OPGs evalu-
ation revealed that no other family member (father, mother,
or younger female sibling) presented teeth with short roots.

Oral hygiene instructions were given, underlining its
importance, especially in maintaining her maxillary incisors
as long as possible. The patient was also advised to avoid bit-
ing with her anterior teeth.

In order to stabilize the maxillary lateral incisors and
prolong their presence in the oral cavity, it was decided to
splint them with their adjacent teeth, using a 0.015"stainless
steel coaxial wire. The wire was bonded using composite
resin at the palatal surface of the anterior maxillary teeth.
The placement of a single wire from tooth #13 to tooth
#23 would irritate the incisal papilla and interfere in the
occlusion; thus, two separate pieces of wire were used to
splint the teeth #11-#12-#13 and #21-#22-#23 together,
respectively (Figure 2).

The patient played handball at a competitive level, so it
was decided to construct a custom mouthguard in order to
prevent dental trauma, which would further compromise
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the maxillary incisors or lead to their loss. Since the roots
of multiple teeth were short and the lateral incisors had
almost no root, taking dental impressions with a conven-
tional impression material could lead to the accidental
extraction of a tooth upon removal of the tray from the oral
cavity. Therefore, it was decided to make 3D-printed dental
casts instead (Figure 3(a)) using a computer-aided design -
computer-aided manufacturing (CAD-CAM) system. The
custom-made mouthguard was tried in the mouth
(Figure 3(b)); instructions on how to put it on, remove,
clean, and store were given. Patient was advised to wear
the mouthguard at all times when playing sports.

Close observation, every 3 months, was planned. At 6-
months follow-up, the splint was intact, and all maxillary
incisors presented no mobility and were no longer sensitive
to percussion. However, radiographic reevaluation with
periapical radiographs revealed that the radiolucency at the
maxillary lateral incisors persisted (Figures 4(a) and 4(b)).
Oral hygiene instructions were given again, emphasizing
on the palatal surface of the maxillary anterior teeth, where
the splint was located. At 24-month follow-up, oral hygiene
was good, and all maxillary incisors presented no mobility
and no sensitivity to percussion. The 24-month radiographic
re-evaluation showed complete healing of the periapical area
of the upper lateral incisors and no further root resorption
(Figure 4(c)).

3. Discussion

SRA is a developmental anomaly of the dental roots, affect-
ing primarily the permanent maxillary central incisors, but
other teeth may also be involved, bilaterally. The crowns of
the affected teeth appear normal, whereas their roots are
short with closed, round apices [1, 2]. The maxillary central
incisors present characteristic root morphology with short
roots that “lack of significant taper toward the apex” and
round apices, whereas mandibular second premolars may
appear less round with blunted apices, and thus, they require
particular attention not to be misdiagnosed as presenting
root resorption [4]. The aetiology of SRA still remains
unclear. SRA appears to be the result of an impairment in
Hertwigs epithelial root sheath apical proliferation during
root development of the affected teeth [9]. Previous studies
found an autosomal dominant [2, 4] pattern of inheritance;
however, there are also single cases of SRA, which appear
to be the result of fresh mutations [2]. Autosomal recessive
inheritance has also been suggested [2]. Along with short
roots, other dental anomalies have been described in patients
with SRA, such as supernumerary teeth [2], tooth agenesis
[2, 3], taurodontism [2, 10], peg-shaped lateral incisors [3],
microdontia [10, 11], and dens invaginatus [10].

There are several other conditions in which short roots
of the teeth may be detected and SRA has to be differentially
diagnosed. Children who have undergone radiotherapy of
the head-neck region, total body radiotherapy, or chemo-
therapy for cancer treatment may present short, tapered
roots, due to arrested root development and premature api-
cal closure [12-17] or even complete absence of root devel-
opment [18]. The younger the age of treatment and higher
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FIGURE 1: Initial radiographic examination of SRA (age of patient: 11 years and 9 months). (a) Panoramic radiography. (b) Periapical
radiograph of the maxillary incisors. (c) and (d) Periapical radiographs of the lower incisors. Notice the abnormally short roots with
round apices of all teeth except first molars. Mandibular first premolars also have short roots, but their root to crown ratio is bigger than
1:1. Maxillary lateral incisors present intense root resorption and apical radiolucency.

FIGURE 2: Passive splinting of maxillary lateral incisors to their
adjacent teeth. Two separate palatally bonded wires were used.

the dose of treatment, the more severe the developmental
anomalies of the roots and the teeth in general [16, 17].
Patients with dentin dysplasia type I (DD-I) also present

teeth with normal in shape and color crowns or opalescent,
amber-colored crowns. Similar to SRA, the roots of the teeth
in DD-I are short and blunt; however, the latter present
obliterated pulp chambers. Moreover, DD-I teeth may pres-
ent apical radiolucency in absence of caries. DD-I affects
both the primary and permanent dentition [8, 19]. In differ-
ential diagnosis, one should also consider molar incisor mal-
formation, a newly introduced dental malformation that
affects mainly the permanent molar roots and incisor
crowns [20]. Affected molars present characteristically thin,
divergent, short hypoplastic roots [20]; pulp chambers
appear as narrow slits [21]. The crowns of the affected
molars appear clinically normal. Patients may present no
symptoms, so the condition is usually discovered after rou-
tine radiographic examination. Affected incisors present a
characteristic enamel notch at the cervical third of the tooth
crown [20]. Finally, differential diagnosis between SRA teeth
and teeth with previous trauma depends on their root shape.
Teeth with severe trauma history present short roots with a
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FIGURE 3: (a) 3D-printed dental casts with the custom-made mouthguard. (b) Intraoral picture of the mouthguard.

/
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FIGURE 4: (a) and (b) Periapical radiographs of the upper incisors at 6 months. Slight radiolucent lesions around lateral incisors still persist. (c)
Periapical radiograph of the upper incisors at 24 months. Complete healing with no radiolucent area around maxillary lateral incisors.

wide open apex and thin radicular walls, as a result of the
arrest of radicular development. Short roots have also been
encountered in short stature patients [22, 23] and short stat-
ure conditions [24, 25]. Short roots of multiple teeth have
also been reported in patients with Turner syndrome [26,
27], Frazer syndrome [28], Stevens-Johnson syndrome
[29-33], Hallerman-Streiff syndrome [34], and Schimcke
immuno-osseous dysplasia [35]. Some metabolic disorders
like hypophospatasia [36], pseudohypoparathyroidism [37,
38], and vitamin D-dependent rickets, type I [39] have also
been associated with short roots. Spiky-shaped short roots
and alveolar bone abnormalities have been reported in
patients with thalassemia major [40].

Our case does not fit in any of the above descriptions.
First of all, the medical history of the child was uneventful,
and blood tests revealed no metabolic irregularity. The
crowns of the teeth appear clinically and radiographically
normal. Roots of all teeth except for the first permanent
molars are short, with closed and round apices. Pulp cham-
bers and root canals do not present obliteration. With the
exception of the maxillary lateral incisors presented with
extreme root resorption with apical radiolucency and mobil-

ity, the supporting periodontal tissues of all other teeth
appear clinically and radiographically normal. Based on all
these findings, this case was differentially diagnosed as SRA.

In our case, the upper incisors were subjected to minor
dental trauma (probably concussion) two years ago. The
central incisors presented short roots with closed apices,
which means that the cause for the underdeveloped roots
was not the trauma they had suffered. The lateral incisors
presented severe root resorption and increased mobility.
However, the root resorption probably was not due to
trauma, since it was symmetrical. Lind [1] mentioned root
resorption, especially of the upper incisors, due to embedded
canines or, less frequently, due to orthodontic forces or
chronic trauma by masticatory forces. Newman [41] also
reported root resorption of lateral incisors during the erup-
tion of the canines.

In order to prolong the presence of the maxillary lateral
incisors, it was decided to splint the mobile teeth. Both max-
illary lateral incisors presented extensive root resorption and
periapical alveolar bone loss. Tooth splinting is indicated in
this case as an alternative option to extraction and provi-
sional prosthetic therapy [42]. By minimizing tooth



Case Reports in Dentistry

mobility, the splint would minimize the forces applied to the
remaining tooth root and to the periapical area, promoting
the healing of supporting tissues [42]. The aim was to main-
tain the natural teeth as long as possible. Special attention
was given while positioning the splint; it was placed in a
way that favors plaque control and keeps from irritating
the adjacent soft tissues [42]. Esthetics were of most impor-
tance for the patient; therefore, the splint was placed on the
palatal surface of the anterior teeth. At 24-month follow-up,
mobility was reduced, and the periapical region of the max-
illary lateral incisors showed alveolar bone healing with no
further root resorption, indicating that splinting was a suc-
cessful choice of treatment. Other authors have also pro-
posed a splint to stabilize teeth with SRA, especially of
incisors with mobility after orthodontic treatment [43-45].

Our patient presented an Angle class I, overjet and over-
bite within physiological limits, and minor tooth misalign-
ment. However, the application of orthodontic forces in
the anterior maxillary region is rather contraindicated in
our case [44].

The splint placed on the maxillary anterior teeth may
prolong the life span of the maxillary lateral incisors; how-
ever, these teeth have poor prognosis due to their severe root
resorption. Depending on the age of the patient at the time,
we should consider both provisory and permanent pros-
thetic solutions. Usually, conservative prosthetic rehabilita-
tion is recommended until patient development ceases
[46]. If the lateral incisors are lost before the completion of
the patient’s development, a Maryland type bridge could be
used to restore esthetics. However, it should be considered
that a fixed prosthesis is not always recommended in SRA
patients, since the adjacent, short-rooted teeth may fail to
function as abutments [47, 48]. Alternatively, a removable
appliance can be used. Permanent prosthetic rehabilitation
with implants is a valid option for SRA patients, since the
alveolar bone is not affected. However, the age of the patient
should be considered and permanent rehabilitation with
dental implants should be postponed until patient develop-
ment is complete [46].
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